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Modeling p ost-f ire r ehabilitation using the Land Cover Modification Tool  

Introduction: In this exercise you will identify all watersheds affected by a fire and you will assess a 
simulated fire treatment on a burned watershed using the Land Cover Modification 
Tool. 

Goal: To familiarize yourself with the Area of Interest delineation feature and with the Land 
Cover Modification Tool for use as a fire treatment analysis tool. 

Assignment: Identify watersheds affected by a fire. Run the KINEROS2 model parameterized with 
post-fire land cover, then modify the land cover using the Land Cover Modification 
Tool to parameterize the models with treated, post-fire land cover. 

Background  
Wildfires can have and have had a profound impact on the nature of watershed response to 

precipitation (DeBano et al. 1998). Increases in peak runoff rate and volume, as well as sediment 

discharge, typically increase following fires (Robichaud, et al. 2000; Anderson et al. 1976). Mitigating 

these effects is one of the primary objectives of the Burned Area Emergency Response (BAER) teams. 

Weather and climatic conditions often force these teams to make rapid post-fire assessments for 

decision-making on how and where to deploy remediation measures. Building and running distributed 

hydrological models to predict potential impacts of fire on runoff and erosion can be a time-consuming 

and tedious task. The USDA-ARS Southwest Watershed Research Center, in cooperation with the U.S. 

EPA Office of Research and Development, and the University of Arizona have developed the AGWA 

geographic information system (GIS) based tool to facilitate this process. A GIS provides the framework 

within which spatially-distributed data are collected and used to prepare model input files and evaluate 

model results in a spatially explicit context. 

The Study Area 
The Aspen Fire in June of 2003 burned 84,750 acres on Mount Lemmon. Mount Lemmon is located in 

the Santa Catalina Mountains north of Tucson, AZ (Figure 1). The burned area intersects several 

drainages on the mountain, including Molino Canyon, Sabino Canyon, Ventana Canyon, Romero Canyon, 

Canyon Del Oro, Peppersauce Wash, Catalina Wash, and Stratton Wash. This exercise will focus on the 

impacts of the fire on the Marshall Gulch watershed (873 ha), a subwatershed of the larger Sabino 

Canyon watershed (16,478 ha). 

The Land Cover Modification Tool in AGWA will be used to create a treated version of the National Land 

Cover Data 2001 (NLCD 2001) already modified to represent the effects of the fire. The post-fire NLCD 

2001 dataset and the treated, post-fire NLCD 2001 dataset will be used to parameterize the KINematic 

Runoff and EROSion Model (KINEROS2; Semmens et al., 2008; www.tucson.ars.ag.gov/kineros). A 

http://www.tucson.ars.ag.gov/kineros
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discussion on the selection of parameter values used to parameterize the model for simulating post-fire 

runoff and sediment transport is presented by Canfield et al. (2005)* and Goodrich et al. (2005). 

 

Figure 1. Location Map of the study area, near Tucson, Arizona.  

This exercise examines the effects of a typical fire treatment on the hydrology of a particular burned 

watershed in the Santa Catalina Mountains. The results disclose potential immediate changes to the 

hydrologic regime that are attributable to effective recovery efforts. Changes include the reduction in 

sediment yield and decrease of higher runoff peaks. 

Getting Started  
Start ArcMap with a new empty map. Save the empty map document as 

tutorial_MarshallGulchRehabilitation in the 

                                                           
 

* Available in PDF format on the AGWA website, http://www.tucson.ars.ag.gov/agwa/. 

http://www.tucson.ars.ag.gov/agwa/
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C:\ AGWA\ workspace\ tutorial_MarshallGulchRehabilitation directory (you may need to create the 

tutorial_MarshallGulchRehabilitation folder). If the AGWA Toolbar is not visible, turn it on by selecting 

Customize > Toolbars > AGWA Toolbar on the ArcMap Main Menu bar. Once the map document is 

opened and saved, set the Home, Temp, and Default Workspace folders by selecting AGWA Tools > 

Other Options > AGWA Preferences on the AGWA Toolbar. 

 

¶ Home: C:\ AGWA\  

¶ Temp: C: \ AGWA\ temp\  

¶ Default Workspace: 

C:\ AGWA\ workspace\ tutorial_MarshallGulchRehabilitation\  

The default workspace location will need to be created by clicking on the Make New Folder 

button in the window that opens. 

 

GIS Data 
Before adding data to the map, connections to drives and folders where your data are stored must be 

ŜǎǘŀōƭƛǎƘŜŘ ƛŦ ǘƘŜȅ ƘŀǾŜ ƴƻǘ ōŜŜƴ ŀƭǊŜŀŘȅΦ ¢ƻ ŜǎǘŀōƭƛǎƘ ŦƻƭŘŜǊ ŎƻƴƴŜŎǘƛƻƴǎ ƛŦ ǘƘŜȅ ŘƻƴΩǘ ŀƭǊŜŀŘȅ ŜȄƛǎǘΣ 

click on the Add Data button below the menu bar at the top of the screen. In the Add Data form 

that opens, click the Connect To Folder button and select (C:). 

The Home folder contains all of the look-up tables, datafiles, models, and documentation required 

for AGWA to run. If this is set improperly or you are missing any files, you will be presented with a 

warning that lists the missing folders or files that AGWA requires. 

The Temp folder is where some temporary files created during various steps in AGWA will be placed. 

You may want to routinely delete files and folders in the Temp folder if you need to free up space or 

are interested in identifying the temporary files associated with your next AGWA use. 

The Default Workspace folder is where delineation geodatabases will be stored by default. This can 

be a helpful timesaver during the navigation process if you have a deeply nested folder structure 

where you store AGWA outputs. 
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Once the folder connection is established, navigate to the 

C:\ AGWA\ gisdata\ tutorial_MarshalGulchRehabilitation\  folder and add the following datasets and 

layers: 

¶ ..AOI Inputs.gdb\ Boundary 

¶ ..AOI Inputs.gdb\ Extent 

¶ ..AOI Inputs.gdb\ streams10000 

¶ ..\ demf 

¶ ..\ facg 

¶ ..\ fdg 

¶ ..\ hillshade 

¶ ..\ marshall_gulch_outlet.shp 

¶ ..\ postfire 

¶ ..\ treatment.shp 

¶ ..\ gsmsoil_az\ spatial\ gsmsoilmu_a_az.shp 

You will also need to add some other data to the project. To do this, again click on the Add Data button. 

Navigate to the C:\ AGWA\ datafiles\  folder and add the following files: 

¶ ..\ lc_luts\ mrlc2001_lut_fire.dbf ς MRLC look-up table for post-fire and treated NLCD land cover 

To better visualize the different land cover types and associate the pixels with their classification, load a 

legend into the postfire dataset. To do this, right click the layer name of the postfire dataset in the Table 

of Contents and select Properties from the context menu that appears. Select the Symbology tab from 

the form that opens. In the Show box on the left side of the form, select Unique Values and click the 

Import button on the right. Click the file browser button, navigate to and select 

C:\ AGWA\ datafiles\ renderers\ nlcd2001.lyr and click on Add, and click OK to apply the symbology and 

exit the Import Symbology form. Click on Apply in the Layer Properties form and then on OK to exit this 

form. 
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Take a look at the data you have available to you to familiarize yourself with the area. Layers can be 

reordered, turned on/off, and their legends collapsed to suit your preferences and clean up the display. 

If the layers cannot be reordered by clicking and dragging, the List By Drawing Order button may need 

to be selected at the top of the Table Of Contents. Zoom back into the Santa Catalinas region by right-

clicking on the demf grid in the list of layers and selecting Zoom To Layer.  

Save the map document and continue. 

Part 1: Determining Watersheds Affected by the Fire  
In Part 1, the drainages intersecting the study area will be delineated to show the watersheds impacted 

by the fire. The delineated group watersheds will not be used further as the rest of the exercise will 

focus on a specific watershed and one of its subwatersheds that both intersect the burn area. 

1. Perform the watershed delineation by selecting AGWA Tools > 

Delineation Options > Delineate Group Watershed. 

DESCRIPTION  In the Group Delineator form, several parameters are 

defined including the output location, the name of the delineation, the digital elevation model 

(DEM), the flow direction grid (FD), the flow accumulation grid (FA), the watershed outlet location, 

and a search radius from the outlet location which AGWA will use to locate the most downstream 

location to use as the watershed outlet. 
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1.1. Output Location box 

1.1.1. Workspace textbox: navigate to and select/create 

C:\ AGWA\ workspace\ tutorial_MarshallGulchRehabilitation 

DESCRIPTION  The workspace specified is the location on your hard drive where the 

delineated watershed is stored as a feature class in a geodatabase. 

1.1.2. Geodatabase textbox: g1 

NOTE  You will be required to change the name of the geodatabase if a geodatabase with 

the same name exists in the selected workspace. 

1.2. Input Rasters box 

1.2.1. DEM tab: demf (do not click Fill) 

1.2.2. FD tab: fdg (do not click Create) 

1.2.3. FA tab: facg (do not click Create) 

1.2.4. Stream Network tab: streams10000 and the No radiobutton 

1.3. Outlet Identification box 

1.3.1. Select Area of Interest tab 

1.3.1.1. Boundary tab: Boundary 

1.3.1.1.1. Click the Select Features button  and drag a box around the Boundary 

shape, and Click the No radiobutton 

1.3.1.2. Extent tab: Extent 

1.3.1.2.1. Click the Select Features button  and drag a box around the Extent layer 

rectangle, and Click the No radiobutton 
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1.4. Click Delineate. 

1.5. Save the map document and continue. 

At this point, the area of interest watersheds are delineated and depict the extent of the watersheds 

affected by the fire. Post-fire conditions will be simulated in Part 2; treated, post-fire land cover will be 

created in Part 3; and then treated, post-fire conditions will be simulated in Part 4 so that the analysis 

can be performed in Part 5. 
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Part 2: Modeling Runoff in Study Area Using  Existing Post-Fire  Land 

Cover 

Step 1: Delineating the watershed  
Delineating creates a feature class that represents the entire area draining to a user-specified outlet. 

 
2. Perform the watershed delineation by selecting AGWA Tools > Delineation Options > Delineate 

Watershed. 

  
2.1. Output Location box 

Select this point 


